Issue addressed: Australian policymakers have acknowledged that implementing obesity prevention regulations is likely to be facilitated or hindered by public opinion. Accordingly, we investigated public views about possible regulations.
| INTRODUCTION
Advocacy for obesity regulations is strong in Australia, despite slow progress by international standards. Interventions, including mandatory nutrition labelling for packaged foods, marketing restrictions, food reformulation limits and taxes have been introduced in a number of jurisdictions globally. 1, 2 These examples stand in contrast to the Australian experience, where the implementation of regulations has been hindered by political and ideological resistance. 3 Australian policymakers have acknowledged that regulatory reform for obesity prevention is likely to depend on public support. 4 Generating evidence of public support for obesity prevention regulations is therefore considered essential for the implementation of proposed regulations.
Previous Australian surveys of public opinion about obesity regulations have found that support is high. 5, 6 However, these studies have provided only a partial understanding of public views. First, non-representative sampling and survey design have been used, so generalisability is questionable.* Second, underlying rationales for public support for, or objections to, obesity prevention policies have not yet been examined.
Existing studies have inferred that high levels of support for obesity policies are indicative of public agreement with health promotion practitioners' conceptual explanations for health behaviours. For example, in their survey of Australian grocery buyers, Morley et al 5 found that 84% of participants supported kilojoule disclosure on menu boards of chain restaurants, despite few participants using kilojoule disclosures on food packaging. The researchers surmised that this incongruity may be "due to consumers experiencing difficulties interpreting nutrition information panels."
Qualitative work on obesity discourses has highlighted that the reason for such discrepant findings may instead relate to an underlying moralism about obesity, including beliefs about failures of individual responsibility and the ignorance and laziness of obese individuals. 7, 8 From this perspective, strong support for kilojoule disclosures on menus amongst those who do not use similar information on food packaging may reflect an "Othering" of the obesity problem, wherein other people are believed to need this information in order to overcome ignorance about nutrition, but respondents believe themselves to be knowledgeable on the topic. 8 The extent to which levels of support for obesity prevention regulations and associated reasoning differ between population groups has received little attention as an area of academic study. Public opinion is a key mechanism of public health advocacy, which has been instrumental to the successful passage of regulation in many public health domains, including ostensibly private behaviours, such as tobacco, illicit drug or alcohol use. 9 Importantly, effective advocacy tends not to conceptualise public will as a rational process: rather, appeals to public emotions, values and dominant ideologies have been identified as key strategies to catalyse regulatory reform. 10, 11 We approach public opinion about obesity prevention with an interest in the biopedagogies of obesity. 12 This describes the networks of norms and expert practices which encourage individuals to avert obesity by increasing their knowledge. Under neoliberal governments, Australian obesity prevention efforts have sought to change individuals' behaviours directly through social marketing and other forms of behavioural health promotion which seek to improve knowledge. 13 Our previous work examining public views 7, 8 has revealed that, in the prevailing neoliberal context, support for government obesity prevention efforts is often underpinned by beliefs that obesity is caused by a lack of knowledge. While this may translate to strong public support for measures which encourage individuals to take responsibility, 14 public health advocates continue to call for regulations to address the social and commercial determinants of obesity.
Understanding ways in which discourses of knowledge and broader aspects of neoliberal ideology influence public preferences could provide a theoretical basis for increasing the acceptability of potential regulations. 15 To this end, our research sought to answer the following ques- procedure that meant the probability of selection was proportional to population size. Then, within each area, a random sample of 10 households was selected for interview. One interview was conducted per household. Where more than one resident was aged 15 years or over, the person whose birthday was most recent was selected. Up to six separate visits were made to interview the person selected to participate.
All participants in the study gave informed consent to participate.
Ethics approval was obtained from the University of Adelaide
Human Research Ethics Committee.
| Measures
This study was undertaken for an Australian National Preventive Health Agency (ANPHA) grant project, as part of a larger sequential mixed methods program of work to identify acceptable and feasible regulations for the prevention of obesity in Australia. Development of questions for the survey was informed by findings from a previous qualitative study of public attitudes towards obesity prevention regulations. 7 Those findings included that, in many instances, the reasons underpinning public support coalesced around the role of regulations in promoting personal responsibility for preventing obesity and in ascribing blame to obese individuals. These reasons align with prominent neoliberal values which emphasise individual choice as the basis for all behaviour and the extension of free market principles to all realms of society. In the context of obesity, neoliberalism suggests that individuals are both capable of, and responsible for, averting obesity, and thus the role of governments in addressing the "obesity problem" is to persuade individuals to voluntarily change their behaviour.
12
Survey questions investigated views about a set of four regulations which represent different regulatory approaches to obesity prevention. In the preceding qualitative study these regulations were found to be contentious or to have unexpected reasons for support or rejection. They were: mandating the provision of nutrition information on front-of-packet labels for packaged foods; zoning restrictions to prohibit new fast food outlets being built near schools; taxes on unhealthy high fat foods; and taxes on sugar-sweetened beverages. While it is likely that regulatory reform across these domains could deliver benefits for population nutrition aside from their potential to reduce obesity prevalence (for example, by improving food security and nutrition literacy), in this study our interest was to understand public views about these regulations as part of an obesity prevention agenda.
For each regulation, one question gauged the level of support (on a five-point Likert scale: "strongly against" to "strongly in favour") and a further question asked about the main reason for support for, or opposition to, the regulation. Responses to the second question were assigned by the interviewer to a predetermined code, or an "other (specify)" option was used and manually coded to the predetermined codes by the researchers post-enumeration. Reasons for support or opposition were collected together for the two taxation regulations, as pre-testing showed that the reasons for views about taxes on sugar-sweetened beverages and unhealthy high fat foods did not meaningfully differ.
Development of the wording of questions and coding involved 24 in-depth "cognitive interviews" 16 
| RESULTS
Characteristics of the sample are detailed in Table 1 . The sample size for the survey interviews was 2732, with a response rate of 54.5%. Figure 1 depicts levels of support for the selected regulations. Support was strongest for mandatory front-of-pack nutrition labelling for packaged foods, with most respondents reporting they were either "in favour" or "strongly in favour" of the regulation. Opposition was strongest for taxes on unhealthy high fat foods and sugar-sweetened drinks, with close to half of respondents opposing these regulations.
| Support for the regulations
For the two regulations with a majority approval-nutrition labelling and exclusions zones-patterns of support exhibited a graded, progressive positive association. For the two least acceptable regulations-taxes on high-fat unhealthy foods and taxes on sugar-sweetened drinks-the proportion ambivalent about the regulations was smaller than any other category; these regulations tended to polarise the public. unhealthy diets. Opposition to the regulation was most commonly because education was considered more appropriate, along with doubt about the effectiveness in changing dietary behaviours.
| Reasons for supporting or opposing the regulations
Endorsement of taxes was most commonly on the grounds that the regulation would effectively discourage consumption of unhealthy products, with close to three-quarters of those who supported taxes providing this reason. Reasons given for opposing taxes were varied: almost one-third of those opposed to this approach believed they already paid enough taxes. Opposition on the grounds that education would be a more appropriate approach, scepticism about effectiveness, and concern that the regulation would be a government "money grab" were also common. Of those who were not strongly supportive of taxes, 65.8% reported that they would be more supportive if the revenue collected was directed towards making healthy food cheaper.
| Gender differences in support for the regulations
As shown in Figure 2 , the proportion of women who supported nutrition labels and a tax on sugar-sweetened drinks was marginally larger than the corresponding proportion of men. There was greater discrepancy between men and women in support for exclusion zones. Support for a tax on unhealthy high-fat foods did not differ significantly by gender.
While, on the whole, levels of support for regulations were similar for men and women, in many instances men and women gave different reasons for their views. As Table 2 shows, women were most likely to support the regulations because they believed them likely to be effective in encouraging healthy eating and reducing population obesity. Men were most likely to support the regulations because of concerns about food industry conduct and the economic burden of obesity.
Of those who were not strongly supportive of taxes, women (69.2%, 95% CI 66.6-71.8) were more likely than men (62.2%, 95%
CI 59.4-64.9) to be more supportive of taxes if the revenue collected was directed towards making healthy food cheaper. Figure 3 shows support for the regulations by socio-economic quintile. Patterns of support for mandatory nutrition labelling and exclusion zones for new fast food outlets near schools were similar across all socio-economic groups. Opposition to the two taxation regulations followed a socio-economic gradient: more than half of those in the most disadvantaged group opposed a tax on unhealthy high-fat foods and sugar-sweetened drinks, compared with around one-third of those in the least disadvantaged group.
| Socio-economic differences in support for the regulations
The most disadvantaged group expressed considerably stronger opposition to taxes than any other group, and were least likely to increase their support if the revenue generated was used to subsidise healthy foods (60.5%, 95% CI 56.4-64.5, compared with 73.0%, 95% CI 68.8-76.9 of those in the fourth quintile, who were most likely to increase their support for taxes if healthier food was subsidised as a result).
As shown in Table 3 , reasons given by those in the most disadvantaged socio-economic quintile to explain their views about the regulations were in many instances different from the other socio-economic groups. The most disadvantaged group were only slightly more likely to support mandatory nutrition labelling for the benefit of others rather than for personal use, in marked contrast to more advantaged groups, and they were more likely than any other group to report wanting to use the information themselves. Among those opposing exclusion zones, those in the most disadvantaged group were least concerned that the regulation represented overregulation. Instead, this group explained their opposition in terms of concerns that the intervention would have little impact on children's diets.
T A B L E 1 Characteristics of the weighted general public sample (n = 2732) Across all socio-economic groups, the predominant reason for supporting taxes was a belief that the regulations would discourage people from buying unhealthy products. Turning to opposition, respondents in the most disadvantaged group were much more likely to express concerns about the financial impact of taxes, and were less likely than those in other socio-economic quintiles to reason that obesity prevention should be about education rather than regulation. While opposition to taxes on the grounds that the regulation would unfairly impact disadvantaged groups was low overall, opposition for this reason was least common among those in the two most disadvantaged groups.
| Patterns of opposition by gender and socioeconomic status
As shown in Figure 4 , opposition to the regulations across the socioeconomic groups differed by gender in some instances. For women, opposition to exclusion zones followed a socio-economic gradient, while for men the level of opposition was similar across the groups.
The difference between men and women's views was therefore modest in the most disadvantaged group, while amongst the most advantaged group there was considerable divergence apparent between the views of men and women.
Opposition to taxes was graded by socio-economic status for men. For women, those in the two most disadvantaged groups were most opposed to taxes, with the level of opposition plateauing in the more advantaged groups. There was therefore greatest variation between the views of men and women amongst those in the middle quintile. Table 4 shows the reasons for opposing the selected regulations by gender and socio-economic quintile. While for men the level of opposition to exclusion zones was similar across all socio-economic groups, the reasons for opposition differed considerably. The most common reason given by men in the most disadvantaged group was that exclusion zones would not be effective in changing children's diets; given by this group three times as often as men in the most advantaged group. In contrast, men in the most advantaged group were most likely to oppose exclusion zones because they believed that obesity prevention should be a matter of education rather than regulation. This reason was given by more than two-thirds of men in this group; twice as often as men in the most disadvantaged group. Amongst women, there was less variation apparent in the reasons for opposing exclusion zones. However, women in the most disadvantaged group were more likely than any other group to oppose this regulation because they did not believe it would be effective in changing children's diets: almost half provided this reason, compared with a quarter of women (and one in ten men) in the most advantaged group.
Opposition to taxes on the grounds that obesity prevention should be about education rather than regulation was more strongly influenced by socio-economic status for women than for men; this reason was given by women in the most advantaged group more than three times as often as those in the disadvantaged group.
Women in the most disadvantaged group were more concerned that they already pay enough taxes.
Men in the most disadvantaged and advantaged groups were most likely to oppose taxes because they believed the regulation would be a "money grab" by governments, while men in the median F I G U R E 1 Public support for the selected obesity prevention regulations (%) This reflects the ethos of individualism and choice which underpin the dominant neoliberal political ideology, 13 and points to the biopedagogical logics shaping public views. 12 Interestingly, the most common reason for supporting nutrition labels in all socio-demographic groups was to educate other people about nutrition. This suggests that the majority of the population may not perceive nutrition education as personally relevant, and aligns with findings from our associated qualitative study that preventive obesity regulations are commonly viewed as a way to redress public ignorance. 8 These findings reflect a popular belief that information provision is an effective mechanism for motivating healthy behaviours. 25 Such perceptions are discordant with evidence that shows education to be largely ineffective in changing population dietary patterns, and that more restrictive interventions addressing socio-environmental influences offer the greatest likelihood of impact. 26, 27 In particular, front-of-pack nutrition labelling has been found to have limited discernible impact on the healthiness of food purchases. 26, 28, 29 However, those in the most disadvantaged socio-economic group-a key target population for obesity prevention policies and programs 30 -were more likely than those in any other group to report wanting to use nutrition labels themselves.
This may reflect awareness amongst this group that they do lack nutrition knowledge, or alternatively, that these individuals have internalised dominant narratives that deprived groups are ignorant about the causes of obesity. beliefs that education would be a more appropriate means of improving population nutrition; opposition to labelling was low overall.
T A B L E 2 Main reason for supporting or opposing the selected obesity prevention regulations (%)

Overall
Men Women
Mandatory Includes those who oppose at least one taxation measure. *Significant difference from men at P < 0.05.
Our findings broadly correspond with a New Zealand survey which found that respondents considered food labelling more effective than a tax on foods high in fat or sugar, and restricting fast food outlets near schools. 19 Importantly, that survey identified that public support for obesity interventions was not directly correlated with beliefs about effectiveness of those regulations;
while participants considered a tax on foods high in sugar or fat likely to be moderately effective, this regulation received the lowest endorsement. 19 Findings from our survey may be useful for policymakers and public health advocates seeking publically acceptable solutions for obesity prevention. Some researchers have sought to identify the most persuasive means to communicate the evidence base for regulations, in order to improve support for regulations. [20] [21] [22] [23] [24] This approach aligns with a "deficit model" of public attitudes, whereby these researchers believe that acceptance of regulations would increase if the evidence base were better communicated. For instance, Walls and colleagues argue that:
Pressure on government to respond to obesity and chronic disease will surely grow as scientific evidence links obesity and poor nutrition to disease. Despite recent media attention the public remains poorly informed, often considering obesity to be an individual problem, requiring only diet restrictions and selfcontrol. 32 However, the survey findings reported here suggest that public views about obesity policy are more strongly influenced by ideological and moralising discourses than a lack of knowledge. In this scenario, the extent to which opposition can be reduced through improved communication about the socio-ecological causes of obesity is uncertain. 32 Attending to the ideological and moralising foundations of public views about preventive obesity regulations demonstrated in the survey and in our previous research 7, 8 may be more fruitful for improving alignment between preventive obesity policies and public views.
In addition, socio-demographic differences in views about regulations are illuminating for public health policy actors. As is well documented, there are differences between the health outcomes of different socio-economic groups. This relationship is often characterised as linear and unidirectional, rather than emerging differently according to "patterned networks of social interaction." 33 Taking this into account, we suggest that differences we found in relation to gender across and within socio-economic gradients, should be anticipated and further explored. To demonstrate the complexity and multiple reasons for support or opposition for obesity prevention regulations, we use a sociological and gender lens in this last section to suggest why these differences may occur.
Opposition to the regulations among disadvantaged groups is an important finding, given that addressing health inequalities is an objective of preventive obesity regulations. 30 Concerns raised by those in disadvantaged socio-economic groups about the financial share the enthusiasm of public health advocates about the potential health benefits of regulations for disadvantaged groups. These concerns warrant attention. In particular, arguments that the regressive impact will be minimal and justifiable in the light of the health benefits, as made recently in regards to the introduction of a tax on sugar-sweetened beverages in Australia, 34 should be examined in the light of this opposition.
Most notably, participants in the most disadvantaged group conveyed strong concerns about the anticipated financial impact of taxation. Food affordability has been identified as a significant issue in disadvantaged areas of Adelaide, with a week's supply of healthy food costing around 30% of household income. 35 Taxes may therefore increase financial stress for those already in poverty, without addressing other influences on food choices. Those in the most disadvantaged group were less likely than any other group to increase their support for taxes if the revenue raised was used to subsidise healthy foods. This suggests that products targeted by taxes are consumed for reasons beyond low cost, and may maintain their appeal even when price is adjusted relative to healthier options. This finding may also reflect a lack of trust in governments to deliver on distributive promises: according to a recent Scanlon Foundation Survey, those in low-income groups have very low trust in government to "do the right thing for the Australian people," while those in the most prosperous group are more likely than average to trust the F I G U R E 3 Support for the selected obesity prevention regulations by socio-economic quintile (%). † Socio-economic Index for Areas Index of Relative Socio-economic Disadvantage government. 36 Distrust of governments and cynicism about government objectives have been identified in our previous research as important barriers to popular support for obesity prevention regulations. 7 Our findings point to a need to investigate more thoroughly the impact of regulations on those who experience socio-economic disadvantage, in order to identify barriers to healthy diets which need to be addressed concurrently in order to optimise the effectiveness of regulatory obesity interventions.
Men expressed stronger opposition to the use of regulations, showed greater concern with the economic burden of obesity and the impact of regulations on economic prosperity, and were more attentive to the conduct of the food industry than women. This may indicate that men may attend more closely with particular economic aspects of neoliberal discourse than women; reflecting the strong "male breadwinner" culture in Australia, in which masculine identities, forged in economic terms through employment, often take priority over caring roles. 37 Men's prioritising of the economic rather than health impacts of regulations suggests that men's views about obesity regulations may be shaped by the perceived invisibility of their own bodies in relation to fat discourses. 38 In contrast, women's greater concern with the health impacts of regulations suggests that they tended to orient to the use of regulations through a lens of intense cultural scrutiny around their weight (particularly for higher SES women), 39 their material and social responsibilities for children's weight, and their greater risk of health (including reproductive) impacts associated with obesity. 40 As well, filling and unlikely to spoil), providing foods acceptable to husbands and children (for whom popular "junk" foods can provide social acceptance and gratification), and reducing the time and energy devoted to preparing food (by choosing convenience meals). 42 As well, "junk" foods can provide momentary pleasures and reduce stress arising from conflicts with children, and are an instrument used to cope with the stress of financial precarity. 43, 44 There are therefore a complex set of motivations stemming from mothers' balancing of caring responsibilities (more so in single parent households)
with scarce time and financial resources that converge to outweigh health concerns in the provision of food in families from low socioeconomic conditions. Failure to adequately engage with these factors may ultimately limit the effectiveness of the regulations and produce deleterious consequences for women living in disadvantaged areas. 45 Women in the two most disadvantaged groups expressed similarly high levels of opposition to the regulations, in contrast to markedly lower levels of opposition among more advantaged women.
This pattern contrasts to a socio-economic gradient in men's views, which shows that socio-economic status has a particular influence Resistance to obesity prevention regulations amongst socioeconomically disadvantaged target populations has received only cursory acknowledgement or has been dismissed as inevitable by some policy advocates. 34 We argue that stronger engagement with the concerns of these groups is required, as these may pose a substantial impediment to regulatory reform, as well as to the capacity for regulations to deliver equitable outcomes. As Sisnowski and colleagues found in their analysis of barriers to the implementation of preventive obesity policy in New York City, policymakers underestimated the strength and mobilisation of opposition from minority and civil rights groups concerned with the Includes those who oppose at least one taxation measure. *Significant difference from men in same socio-economic quintile at P < 0.05.
+
Significant difference from lowest quintile at P < 0.05.
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| 57 regressive impact of regulations. 48 This was ultimately identified to be responsible for the failure of the policy proposal. As one policymaker observed:
The group that surprised and disappointed us the most were the minority groups. On the food stamp proposal in particular, the hunger advocates came out very vocally against that. We were presented as somehow we were being mean to poor people.
As the surprise evident in the above passage demonstrates, inadequate engagement with key target populations may yield unexpected resistance to regulations intending to alleviate health inequities: well-meaning efforts to improve the health of disadvantaged people can be intrusive, moralising and punitive when guided by middle class norms that neglect to account for the lived complexities of material disadvantage. 
